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(54) RAKE RECEIVING DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a device for cutting down the scale of a 
receiving circuit and reducing the power consumption while keeping the following 
function of the phase jitter of a multipath transmission path. 
SOLUTION: In a RAKE receiving device which is equipped with a plurality of 
finger circuits for receiving the signal being diffused into spectra by diffusion 
codes and decoding signals by reversely diffusing each received signal being 
searched for with a searcher for searching individual paths from a received 
signal, becoming a multipath, and a RAKE synthesizer which synthesizes the 
output of the finger circuits, the finger circuits are all not provided with DLL 
circuits within themselves, and one DLL circuit is installed for the finger circuits, 
and the finger being the target of the tracking of synchronization by the DLL 
circuit is switched by switching circuit, and this receiver is equipped with a 
control circuit which controls the switching circuit, based on the grade 
information in every finger that the RAKE synthesizer seeks, and selects one by 
one the fingers that the DLL circuit should follow. 
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H^LT, ra«i««*iJ«l<Ofea«)Oal5tD y?/l>-7 (De 
layLock Loop) [elSS ( TDLL0SSJ £^5) £^ ^ 

Srfil x. r 4: £#«S 1 1"£ R A K E g« 
(maximal ratio combining) fili£7 ^ l/jf — [e] 

»*3S i faffi^ r a K E 5 fa 3£B 0 

«-&i<£>tlBS:*aJU rft&^ttBttfflA^JMHMB 

£:£/&-r<5HiIf2D L L[H3Srt0> P N (PseudorandomNois 

Oi/7M/^^l:D-Kt5:K% mrfEDLLlelSS 
ofSF-g-flttBSr* fflE»«Sixfc — W7>f :/#-|s]»<dW 

Et^RAKESffglo 

x. N wiB^ny^sas, ffiriea*^7>f i/^f-iHitt^«jie 

HfriBDLL i»EiS«£*ifc-o:7>f y^-ums 

xtfiisi-a#HHt*«:A;tj urn 
h<D&mt **«««»*o4BB*wiwjB^a£*T* 

MEDLLIllB^fffffifiS:, ffJE»«£;ixrt:-<B:7-f 
1 Xtt;2EttORAKEgft8«o 
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IH*^*t8RAKE*rtSmfcRAKESfl8 
M^ign^/^/ (Delay Lock Loop) 0S§ 

|JERAKE*aSI^TiE7-f ^-ESS^a^ 
SrIifcriSr»ii:t8RAKES«M. 

*f/££*t-0><5. 5 E*0>R A 

KESIIglo 

[HI** 7 J iERAKE***^ mtZ&-7J 5/jtf- 
ia»^fettl***t*a««#*r. ft^Cit^^c (maximal 
ratio combining) &~C-&E)ci~ -5 x w £ £r £ i~ -6 
6 E«<£> RAKE $1181, 

S 7 ©^fii^- KEtt R A K E Sfl^Sc 

*u W«l«»ttf^«:ff 5, ^t4r*«it5»*S8E 
t^RAKEgflgfo 

0) WESJOtf^EHlK-caWStLfc-^^w 
V^-EK^ibOtiB^if-^^, MEDL LElBs&sattlR 

t^TSfa 7*— * <DT&$j:WL\zm^hthZ> P N (Pseudorand 
om Noise ; H(fl»^) W^ffift*. .OTE«JD#X.IsI 
B-Ca^Sixfc — <0 7 ^^f-[i]SS^)^ P N^J|g£^ 

5 7531 9 ^^i*ix^-«wEtt<OR A KEgifg 

So 

1] (ftEDLLl§IBrt©PN3|IW»3fe»©fl: 
ffi^r. mE«!9**.EB-e»«*<xfc-^7^>^f-lHl 

50 r 2r*»»^f 5»*«575M9^l>i*^-^E 
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$(7)RAK E§fISIo 
[S#^l 2] mtWffi&yj l"#-\s\&<D?1bfrbM 

WIBDLLEItt^WftStb, 

7 h i/^^^ofii:Ktt6r £t\ WED l LESS**) 
c«K ORAKE8S8I, 

-SB*) P N*7iJ3&£«**k ffi^J ZtiZ P Nfff#*J«S: 
9 Ol^T tlfr— |:B«^)RAKEgfi 3£So 

Sm^-^Sr, «TEr-y-PN«F-J§-* &t/M hPN 

rtco«riEPN»^j*^»»^«»snsi: i fci-* wie* 

Ktt*)R AKE£«3£« 0 

ttfflti^^K^tffrfrtU PN»t«:4at5PN 
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A^^ttfcSifx-^^. TOEPN*y«*4=»a*e>*>P 

6] ffilSD L LIUK^. ffiE«)9*;tls]Kl;: 
T-!)-PN??ti: hPN^i^A^U 

t> 

30 0 <D\/^~i*tlfr — (wfB^fe^R A K E SfHiSBo 

Ilt**i 7] 36 # s WE*— 

<b, tDMtt«ORg*5fffeix, PN^ff^^t^PN 

A^$^§il7-^^, »BPNlifl»tW»feOP 

WE*HC»^mA*r¥»{bUT«WfS*«rUi*-r6n- 

WEPN^^JJg^SdK PN##(D*-f S t) 

*S57iI10, 1 6^>f^-l:E«<ORAKES 

A**nfcg«RI« (I) /fi^ (Q) t'-**. h9E 
5^ PN*^J*^«^e>OPN*W (PNI, PKQ) <h^g-T5 
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[s»*3Bi 9l WED l LE&as. atrial y^-[siK 

tffl^f)H5PN}ft (E)tBjS#PNI, E£/£#PNQ) 
(RMB*#PNEI % fi^^PNEQ) ££/£tH;ft-r 6 £ fc 

tc s BfriE^wv^-niK-effit^^SPN^^ (rata* 

#PNI, HXjS^pno) <o*-f ^ 5 fcai^*>f ^ ^ 
^i/^f hPN^t (|rJ*b/£#pnli. !:3£/&#pnlq) * 

gffl^ffl (I) x it£ (Q) 1»«BPN*2«» 
t»-etlJSJl5PN|f* (PNEI, PNEQ) ^n-rssg 

SfBRItt (I) > m& (Q) «HEPN**i]* 
«T'M^5PN??f (PNLI. PNLQ) cb^g-r^^ 

'1IMEJB 1 OlS^^S^OfclJ^^¥?t>(b-r5m 1 ^ p 
flMESS l <du-s<*7 4/u?a)ttijjm#&&&$LirZ>mi 

m 12 m 2 o p - y < * ? 4 j v $ <d t> m 4b * « » +■ 6 sg 2 

mTfSSB l ©S«»i»OB*^blMBJS 2 g>a«tttt« 

PNSMJ848^^7 h i/^^©f^o - K£*K 

£ir*«F« 5 7!>Sl OflnvfMx 
^-ir|2®(7)RAKEgjfg@o 

I»*gi2o] MieDLLiiiss^x a«$iifc-<o7>f 

PNfff (PNEIv PNEQ) <b W hPNSf (PNLI, PNL 
Q) WEffl D »*[§]«*# LTAAU 

gitrate (I) /!$ (Q) ift!ET-y-P 
Nf¥-§- (PNEI, PNEQ) 5f§ 1 <a1g3R**Si* 

s«rate (i) /ac« (Q) hme^ h pn 

?3F^ (PNLK PNLQ) i:igf§S2 0lf Ig^^ 
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mmm 2 ^*»**»<o *¥»*br s» 2 io p -s< 
mmm 2 0 n - s< * 7 4 & $ <o m ^mm * &&-r s » 2 

[fS*3g 2 1 ] If 1 7!;M 2 0 ©I^Tfr**— fcE*0> 
RAKEM«l:*^t, flftfSDL L03§^gi^l: 

» tWtitSRAKEgfflSSi. 
[0 0 0 1 ] 

[0002] 

^ ^t-. IRMC^ITPN (Pseudorandom Noise) 

I*. ai««^ra— ^PNW-»* s »i:e>tL, i^^f^^ra- 
iitBi-o^rt, aifsflstra— opns^jj&5 

&9ik£tl&o ^lt, CDMA (CodeDivison Multi 
40 pie Access ; ###»*7cS«) 

tAff45««tt^Jia'Ct*5t«i: IT, ^tt 
[0 0 0 3] CDMA**^a<5<^ibflcii«">^xA 

^SM-r^^^tic, «»*«t*H; (s/Nit) ^rs]± 

5^ (RAKE^«) T^U*t5^^^—>f 



(5) 

T 

(RAKE) J^l^ntl/^, 

[0 0 0 4] l^»35i 

itMiffi^K^t, &7 ^ >x-\&&<omti*. ft 

(RSS I) J* (S/N) KG 

[0 0 0 5] ^Lt, 1^28 
(tracking) CQfc&twl*, 7 >f Vtf — IHttftl:: v 
alffio jy^/U—:/ (Delay Lock Loop; ^DLLJ t ft 70 

[0 0 0 6] CWDLLEBH:, £ < & *VtV* 6 «£ 5 

-*§-) Srffil t) WLT7^ Zstf-&m^&ft%&W&'&ffifr 
[0 0 0 7] 

[0 0 0 8] jS«P«*Snxv^»»ft:5i«'>^ 
[0 0 0 9] *»35»S-^yv^<^^)ffitt^y ^l^»J6-*"ft 

mft&xnsitxtiMQT 9 + -tons*, *« 

[0 0 10] fc*3 % ffiJtlf#i¥l 0-2 0 9 9 1 8f 

DLL^tU * D L L tt^t *lf 1 1 

fclw, #7-fy#-08lt |13J8i£l$OActf>D L L£^T 
U DLLO-Si^*t^-/7^/^ (^S^I2 
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[0 0 11] U:-i s oT, #5BW«U ±1B8U®, XtffiB 
[0012] 

>W [Utett-ttDrtffifcD L L (SMI^A— ^) 

&o:?>f ^#-@Sgl;i>6tL-t\ — otDD L L[n]&§£<i 
5Sli«]-9^^lH]Bt-J: 9^0t)#^^^t, tftlERAKE^ 
We«9«*.HB«>«I9»?L4:«!«IU, ififSDLL 

[0 0 13] 

^(Delay Lock Loop)[e]B ( TdLLIeJSSj 

it, IjDtUfx-lURKiJ: D L L@B8S:Z#:, S5i^ 
y^ E]jlgfc:iit££«**\ D L L[§]SSa>e>* p 

[0 0 14] £9f¥#ffllcte. RAKEMS (2) i^*3 

MftllBlK (3) fi, ^0t)#XLli3SS (4) ^r$y^L 
Tx (5) /&>il^-T5-<# y^ ^tf-\E\&& 

[0015] DLLESS (5) ««t5^P^CK 
(3 n 4^7>f V^f-lHlK<OPN*^]irit» (03O1 3) 

[0016] #3893K3oV>Tli, ^39#^[h35S (4) X 

m&Ltstifr-<Dy j istf-m&frh<omj]is dl 

LlHlK (5) asftttBltK tftlEif #l-£<5l%, DL L@ 

s§ (5) xmt£m\zm^btiz> PNft^fi««r, ii« 

— c7)7-< ^^f-[H]S8rtC5 PN*W*fe»^fi[tB«- 

[0017] «t lR*nfc-^7^y^- 



(6) 

«J9*^.lHlK (4) £^LT. DLL0I6 (5) # 
gttlfc!). DLLlElSS (5) rt^OPN5R^J«^» (6 
0) ^t6C/7hUv ? ^^^fiSr s AAStLfcS'* 
h U * <DmzWCJ£~fZ> Z t X\ DLLIUSS (5) 
«<BPN»M»£*<o<fltflS:* ffrfEStRSfrfc— 07>f 

[0 0 18] fcSVM*. *»M^SU^SIlfiOJgffi^*3t^ 

(4) £^LTDLLIh]8§ (5' ) 3ftSft»t*9, 
DLLEI& (5' ) fc.*5l>-t\ mlfEMtR^fc:^ 
-|Hl»<OPN*W*fe«^?>a*$tL5 PN?¥#*^JSr 

^v^TJBisK-rs^ t-c^ §J9#;tte)&§ (4) -eaR* 
[ooi9] frfr&m&k vtz*&w<o&m(DMm\z£ 

oo N RAKEftflr»«)|lllMll««rlW«-r6rfc35S"C# 
[0 0 2 0] Sffi©*1|fcU::^T. DL Lie] 

& (5) ^ >tf-[B&frbAZ)£titL§:mmte 

(I) /fia^-* (Q) j&s#tt£*u ifrfE:7-< 
NO) J: 9 fc*t*5WB«*-f 5 ^^©PN«F»PNEI. PNEQ 

n**-* s ^ (pni, pnq) «t o t>au^jH*^>f s ^ 

^PNUt (BlffifiR^PNLI, fiSf^c^PNLQ) *£l£fcB 
ai-*PN3*?U*£» (6 0) HtTfE I / Q7* — 9 
Sr, WISPN^^J^^^T-^^^^^PN^F^- (paffirit 50 
5J-PNEI, iEKfiK^PNEO) i**t6«lo«*W 

(5 1) fc, Iff IS I / Q"T — ^ 1IMBPN**JJ8£» 
ttffiSilSPN!?* (PNLK PNLQ) ^^^^5^2(75 

mmm&& (5 4) g i <D&mmw& (sd 

^SrSFHUfc-rsSS l <du-^°;*:7^/i^ (5 2) ffi 
2(^1S**»« (5 4) ©ffl**rsp^t-fs«2«)n- 
✓<*:7></u^ (5 5) ii (OD-/^7^/i/^Offl 

^mffio^rtig^^^-r^s i (5 3) 

Z>m2<DM$g&&& (5 6) gl(Og^« (5 40 

3) coa*a>e>»2<afiffl#ffi« (5 4) ^ta^^^g 

-fZ>U&& (5 7) MIE^I?^ (5 7) <Dffl**¥ 
Sft-rs^-^^-f yu^ (5 8) ts >v--77 4J\>$ 
(5 8) 0DUA«:M«P«£Ej: lTA^t61EII«l 

8(59) t. semupxiss (59) cd mjj 

*t2y? (CK) PN^IJS^S (60) fcttJSS 

£ #7^>^f-[H]5S (1. 6, 7. 8) 

[0 0 2 1 ] ##W<D— Hlfe<0Jgtel£*5l>T, £:7>r ^ 

#-le]8gii, -9— ^a^^tt4SK£#fT;b*u pn 50 
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mm (PHI, PNQ) *55^-rSPN^J56fe» (13) 
(1 3) PN^JPNI. PNQir^S-T^IS^^^^ 

(id t. (id <ottia*¥»fl:-r*n 

— (12) S:flB;t* d— /<*7-f/i** 
(1 2) i: LTRAKE^S (2) 

[0 0 2 2] #3&0!<& — |l*S<DJgf!gt~:fc^Tfi. DLL 
[H3§ (5) rtOPN«48 (6 0) 339 
(4) T-jl^$n^c7^ V^-HISSrtOPN^ 
7J9B±« (13) <&4Mfc*fo*5«j«*Sft*. :o 
«£\ DLLCE33S (5) rtOPN*5IH5tS (6 0) CO 

PN3RM38£« (13) (D^iM (V7h^^I) # 

[ 0 0 2 3 ] *3gM^B«J<OjllfiOJBIKl^*3l^T, 
#-le]&rtOPN»?!l3B3L« (13') £5. ffrtS^^ V 

^-@Btffl^e>ii5PNflft (rataa^PNi. fissj* 

#pnq) o^>f ^; y^J: 0 5 y^(OPN»t 

(PNEI, PNEQ) *HB7-f — [HlKT*ffiV>^tL^ P 
Nft^ (Wttrt^PNI, iE£/£#PNQ) O^^^^^J:^ 
fcSt^>f ^y^OPNSt (PNLI. PNLQ) L, 
$)9^;t[HlSg (4) ^«toX31«$tt^:7^ ^^f-[HlK 
HIliASWPN^) (PNEK PNEQ, PNLI. PNLQ) # 
ffll2D L LESS (5' ) 
[0 0 2 4 ] DLLIeIK (5 r ) li, H5«r#BHi--6 
^ -^O^^^telSS (4) \C£oXm$lZfttz.. T-V- 
PN^ff (PNEI, PNEQ) t U-Y hPN^ft (PNLI, PNL 
Q) ^r^rA^U. §{flU« ( I ) (Q) 

T-y— PNjJ* (PNEI, PNEQ) i:^gi-6^1^ 
(5 1) fc % Sjal^tS (I) /fi£ (Q) ^ 
-^Sr, mrlEU-< hPNf^ (PNLI. PNLQ) ^^^^5 

m2£^«^^^^ (54) t. mi^mmm^ (5 

1) wffl*4rsp»ft^5JB 1 ©p-A^7>f/^ (5 

2) k % ^2(01S^*^§I (5 2) (DW^*?Mt5 
^20n— (5 5) ^l^o— /^7 

-f^^ (5 2) ^Ui^S*g^^iS-r5^i^ffi*s^iS^ 

(5 3) ^r, l20n-^7^^0ttiMS^8 
-fZ>n2<DM$gm&!& (5 6) i:, mi^M^^iSS 

(5 3) <attj**>bJB2<0&ilB$&« (5 6) Offi^^r 
M^-r^^S^ (5 7) (5 7) OtB^)^^ 

SfttS^-^7>f^^ (5 8) 4 )\,$ 

(5 8) OUA«rMff*fiE t LTA*-ra«£E««M»« 
* (6 0) i:, ^It, tEMMSS (6 0) tDffi^ 
^ p y**«#7-f v^f— HBfc«»*ix, DLL [e]K 

(5' ) fti;:PN^J^£8£gm£r ir^^F^i: LT 

[0 0 2 5] 
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<0RAKEafB»o«AS:^i-Ht?*>* 0 mmm®&'& 

©S«I (W«) /Q ^-^ttU «£fc (nfl) 

<D7 JlsJS-m&l. 6, 7. 8fctt#StL, 7>(^X 

[OO26]*7^y^-0Kl, 6, 7 X 8^&0« 

(mm?-?) te, rake^«2I:M$ 

XA|^S<5V>T^jSt$tfC, «W^ff*>iXS« RAKE 

#'<*<O«A<0ft*:Jt'&J5fc (maxima 
1 ratio combining) fc»It£b £tl. /<*?^ s<— is 

[0 0 2 7 ] %BM7 9 <4 i? is b 1/ (initial acquisiti 

[0 0 2 8] ^P^(7)-SMii:i3^T{i, 

-(HlSSftlw, DL LHJB&SrKW-flw. lOCDDLLlHl8§ 
5iaot, RAKESIIHrt^iT^7>{y^-[H]K 

I, 6. 7, 8(D^d 7 KKBWU^5c 

[0 0 2 9] fc^PllRAKESlfi^^.MilimXn 

(m. nttBfjeoiK) {i^^ z/$-m&*m-rz>m 

<fi\ nfi^7>f y^-@ffil:WLT*i^ 1 fiOD L L 
Ie]SS^^x5«^^ U RAKE§jII^IIftmi(7)D 
LL[§I8&&«i;l*£^5«i:5^ ^#-[s]&SgMr*t 

[0 0 3 0] # v CK<Offlfflte, DLLlE]^5l:* 

/q (ix) 

[0 0 3 1 ] §)9f^(E]3g4(j;, RAKE*SS2l:t 

II, RAKEMS2 J: 19 AfiZtitc 7-0#-\e\& 
-EKSrSBWb-C. KS«$ttfc7-f ^^-[s]SSIw§3?) 
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«*Srttl*-r-6o •MBISK 3 li, R A K E'n 

[0 0 3 2] B2f*. #3893^ — *16W-i3ttSDL L 

ts DL LESS 5 IS, — Early (T-y— ) > L 
ate (U>f h) y~ h[HlKiw J:oT«^^iX. A*>£*1> 

T% PN^»4S6 0f4SStlt (^-fVtf-IslK 

9t>) i|U>*^ ^<DPNflf#PNEI, PNEQ£J£g£;tx 
6. 5 4TliS« I/Qf-^^PNS 

f¥#PNLI* PNLQ£5Hg£*b5 0 
[0 0 3 3] PNff^MffiM6PN|»«6 
OIL '>7M/^^60 1^<yf-fi/x*l — * 
(MWIfPlUK) 6 0 2 J:9 4$»»»av7H/ 
i>0 (Linear Feedback Shift Register) frbffi 

/££jft,-C*3!>, tMbftMftlBtte o 2ii, ->7hi/i? 
^^601 «B (**) '>7M/^^6 

0 1^(7)^ (^s^Jft) OtH*i££:A;>j£ U 

01 com* Cfc*) (DAXizi&ifetstix^Zo £ 
< ^j^nti^ <t 5 PNm^J5I^SS6 O^btrtlS 
*l£ PNftF-S§i£, ->7hl/i/^^6 0 1OI/^^f > 
^fkfeW86aftlH]K6 0 2li:A*«*ixS* y?<0&*tiL 

i/7hU^^^6 0 1^S)Ittl:«toT, -t<^«Ftt 
^ f>mi££tlZ 9 T— y PN«F*PNEI, PNEQ, KhPN 
^PNLI, PNLQI2. **L**U PN»^J3S*»6 0Oi/. 
7M/^^l:^t, 7^ [H]Klc:*J-^*r5^>f 
^ >^(OPN?ff*PNI, PNQO&9 fflbffi««:BBtwS5A/^ 

[0 0 3 4 ] 1S^^S§§5 1 % 5 4 Officii, ^ttl^tl 
LPF (P-^X7^;U^) 5 2 . 5 5 , 5 
3, 5 6^gT, «S»5 7i^T#fiRStbfc«, 

/l-^ 5 8 i^A^i^ixT^m^^ti, r^-^y^f 
5 8<om*4rft"J1»fS-?-i: LT (ttJ£«J«lSSS (V 
40 CO) ) 5 9 0*aMttft*^KM1lPU VCOS9^ 
bmilZtlZ? * CKI1 PN^WIS±«6 OOffl 

ttiJdZtiZ? p y * CKIt ^tR^n/c^-r ^^-[HlSS 

oia*^ §7^y^-lE]5Si:M^5 0 
[0 0 3 5] El 3 (i, gl l tr^Lfc*«e^o— HJ£^^ 
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